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instruments. According to common optics, where images are absolute, the diffraction pattern is supposed to be infinitely small, and two radiant points, however near together, form separated images. This is tantamount to an assumption that A, is infinitely small. The actual finiteness of A, imposes a limit upon the separating or resolving power of an optical instrument.
This indefiniteness of images is sometimes said to be due to diffraction by the edge of the aperture, and proposals have even been made for curing it by causing the transition between the interrupted and transmitted parts of the primary wave to be less abrupt. Such a view of the matter is altogether misleading. What requires explanation is not the imperfection of actual images so much as the possibility of their being as good as we find them.
At the focal point (£ = 0, ?? = 0) all the secondary waves agree in phase, and the intensity is easily expressed, whatever be the form of the aperture. From the general formula (2), if A be the area of aperture,
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The formation of a sharp image of the radiant point requires that the illumination become insignificant when £, ?? attain small values, and this insignificance can only arise as a consequence of discrepancies of phase among the secondary waves from various parts of the aperture. So long as there is no sensible discrepancy of phase, there can be no sensible diminution of brightness as compared with that to be found at the focal point itself. We may go further, and lay it down that there can be no considerable loss of brightness until the difference of phase of the waves proceeding from the nearest and furthest parts of the aperture amounts to |A.
When the difference of phase amounts to A-, we may expect the resultant illumination to be very much reduced. In the particular case of a rectangular aperture the course of things can be readily followed, especially if we conceive / to be infinite. In the direction (suppose horizontal) for which ^ = 0, £//= sin 6, the phases of the secondary waves range over a complete period when sin 8 — \/a, and, since all parts of the horizontal aperture arc equally effective, there is in this direction a complete compensation and consequent absence of illumination. When sin 6 = f A/a, the phases range one and a half periods, and there is revival of illumination. We may compare the brightness with that in the direction 6 = 0. The phase of the resultant amplitude is the same as that due to the central secondary wave, and the discrepancies of phase among the components reduce the amplitude in the proportion
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or — 2 : STT ; so that the brightness in this direction is 4/9-Tr2 of the maximum at Q = 0. In like manner we may find the illumination in any other direction, and it is obvious that it vanishes when sin Q is any multiple of A/«.
6—2arni. Math. Joum.. Vol. in. p. 46, 1843.
J Edin. Trans., 1887 [Vol. n. p. 498]. method of calculating the aggregate reflexion from a thin plate were sound when a change of phase occurs, we could still use the expressions (2) and (3), merely understanding by b, c, e, f, factors which may be complex; and the same formal relations (4) would still hold good. These do not agree with those found by Stokes by the method of reversion; and the discrepancy indicates that, when there are changes of phase, the action of a thin plate cannot be calculated in the usual way.
